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Electrical Connection Module 
BACKGROUND OF THE INVENTION 
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providing abrasion resistant insulation for the battery cables, installing abrasion resistant sleeves 
around battery cables at points of potential abrasion between battery cables and structural 
components, and clipping battery cables at certain points to reduce their movement. All of these 
precautionary measures increase the cost to construct and assemble the electrical system of the 
vehicle. Alternatively, the battery cables may be routed through passageways defined through 
structural components of the vehicle that are disposed generally between the electrical batteries and 
the electrical components of the vehicle that the electrical batteries are connected to. In general, 
routing battery cables through such passageways defined through structural components of the 
vehicle allows for the use of shorter battery cables than would be necessary in order to 
accommodate routing of battery cables around structural components of the vehicle. Unfortunately, 
the process of assembling a vehicle with battery cables routed through such passageways defined 
through the structural components of the vehicle can be somewhat of a challenging task. This is 
often true because battery cables are generally very stiff, and depending upon the relative position 
of the components of the electrical system and the passageways defined through the structural 
components of the vehicle, it can be challenging to manipulate the battery cables to route them 
through these passageways. It is also often necessary to take special precautions to reduce the 
potential that the battery cables will be damaged by abrasion between the battery cables and the 
portions of the structural components that define the passageways through which the battery cables 
are to be routed. 

SUMMARY OF INVENTION 

It is thus,- an object of the present invention to provide an electrical connection assembly for 
connecting one or more electrical components disposed generally upon one side of a component to 
one or more electrical components disposed generally upon an opposite side of the component 
without routing electrical wiring around or through the component. The present invention includes 
an electrical connection module for inclusion in an electrical connection assembly that electrically 
connects two or more electrical components of an electrical system to one another. The present 
invention also includes a vehicle that comprises one or more such electrical connection modules. 
The electrical connection module is constructed to be rigidly mounted to a module mounting 
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component. The electncal connection module includes a body portion, which is rigid, and to wh,ch a 
first electrical terminal, which is also rigid, is fixedly engaged. The electrical connection module ,s 
constructed to be fixedly mounted to a module mounting component. More specifically, the 
electrical connection module is constructed to be mounted to the module mounting component w,th 
the first electrical terminal extending from one side of the module mounfing component, through a 
passageway defined through the module mounting component, to an opposite side of the module 
mounting component. The electrical connection module is constated such that, when it is 
mounted to the module mounting component in such a manner, the first electrical terminal protrudes 
to a side of the module mounting component opposite a side upon which the body of the electncal 
connection module is disposed. The electrical connection module also comprises a second 
electrical terminal that is engaged to the body of the electrical connection module. The electa* 
connection module is constructed such that, when the electrical connection module is property 
mounted to the module mounfing component, the second electrical terminal is disposed upon a 
same side of the module mounting component as the body of the electrical connection module. The 
electrical connection module is constructed in a manner such that the first electrical terminal and the 
second electrical terminal are or may be electrically connected to one another so that electncty may 
flow from the first electrical terminal to the second electrical terminal. The electrical connection 
module may be constructed in a manner such that the first electrical terminal and the second 
electrical terminal are always electncally connected to one another. Alternatively, the electncal 
connection module may be constructed in a manner such that the first electrical terminal and the 
second electrical terminal may be selectively electrically connected to or disconnected from one 
another The first electrical terminal and the second electrical terminal of the electrical connection 
module are constructed in a manner allowing electrical connection of other electrical components to 
them Such an electrical connection module may be used to MOUSBSSU^asasi 
component disr^ecLgererally uponone_side of the module mountir^oomponenUo^eledrfcal 
component disposed generally upon an opposite side of tt^Sodule mounting component, without 
routing electrical-wiring-arotind or throughjhemodule mountingcomponent. 

Thus, it can be seen that all of the above-mentoned objectsof the invention, as well as 
other objects not mentioned, have been met. 
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Other objects and advantages of the invention will become more apparent upon perusal of the 
detaileddescriptionthereof and upon inspectionof the drawingsin which: 

Figure 1 shows, partelly in section, a firs, embodiment of the electrical connection assembly 
o, the present invention mounted to the module mounting component of the present invention and 
electrically connected to the firs, electrical component and the second electrical component of the 

invention. 

Figure 2 shows, partially in section, a second embodiment of the electrical connecfion 
assembly of the present invention mounted to the module mounting component of the present 
invention and electrically connected to the first electrical component and the second electncal 
component of the invention. 

Figure 3 shows, partially in section, a third embodiment of the electrical connection 
assembly of the present invention mounted to the module mounting component of the present 
invention and electrically connected to the firs, electrical component and the second electncal 
component of the invention. 

Figure 4 shows, partially in section, a fourth embodiment of the electrical connection 
assembly of the present invention mounted to the module mounting component of the present 
invention and electrically connected to the first electrical component and the second electncal 
component of the invention. 

Figure 5 is a frontal view, partially in section, of a vehicle according to the present with the 
electrical connection module of the present invention mounted between the frame rails of the 


vehicle. 
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Figure 6 is a frontal view, partially in section, of a vehicle according to the present with the 
electrical connection module of the present invention mounted outside the frame rails of the vehde. 

Figure 7 is a side elevational view of a vehicle according to the present invention. 

Figure 8 shows, partially in section, a first embodiment of the electrical connection module 
of the present. 

Figure 9 shows, partially in section, a second embodiment of the electrical connection 
module of the present. 

Figure 10 shows, partially in section, a third embodiment of the electrical connection module 
of the present. 

Figure 1 1 shows, partially in section, a fourth embodiment of the electrical connection 
module of the present. 

DETAILS OF INVENTION 

The present invention includes an electrical connection module 17 for inclusion in an 
electrical connection assembly 13. The present invention also includes a vehicle 20 that includes 
the electrical connection module 17 of the present invention. The electrical connection assembly 13 
is electrically connected to a plurality of electrical components 1 1 . The construction of the electncal 
connection assembly 13 is such that electricity may flow through the electrical connect assembly 
,3 between electrical components 1 1 that are electrically connected to the electrical connect™ 
assembly 13 Such electrical connection assemblies 13 are well known. These electrical 
connection assemblies 13 are constructed of any ofanumber of different types of electricity 
conducting components including but no. limited to electrical wiring, electric cables, switches, and 
wiring harnesses. In many cases, other components are disposed generally between the electncal 
components 1 1 that are electrically corinected to one another by the electrical connection assembly 
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« In such cases, it is necessa^ that certain portions of the electncal connection assembly 1 3 
extend around or through these components that are disposed generally between the electncal 
components 11 that the electrical connection assembly 13 electrically connects. Accord.ngto the 
present invention, the electrical connection module17is electrically connected to a firs, electncal 
component 27 and a second electrical component 28. The electrical connection module 17 ,s 
fixedly mounted to a module mounting component 19 that is disposed generally between the firs. 
e,ectrica, component 27 and the second electrical component 28. The electrical connection module 
17 may be fixedly mounted to the module mounting component 19 using any number of means 
easily imagined by on of ordinary skill in the art. The electrical connection module 17 may be fixedly 
mounted to the module mounting component 19 with fasteners or adhesives. The two components 
may alternatively, be engaged to one another by engagement of portions of the electncal 
connecfon module 17 that are constructed to be engaged to portions of the module mounung 
component 19 to. manner fixedly engaging the components to one another. In the preferred 
embodiment, the electrical connection module 17 is fixedly engaged to the module mounfing 
componen.19wi.hthreadedfasteners. The first electrical component 27 that the electncal 
connecton module 17 is electrically connected to is disposed upon a firs, side 21 of the module 
mounting component 19. The second electrical component 28 .ha. fine electrical connection module 
28 is electrically connected to is disposed upon a second side 22 of the module mounting 
component 19. The electrical connection module 19 is constated such that it may electncally 
connect to one another.he firs, electrical component27 and the second electrical component 28. 
The electrical connect™ module 1 7 may be constructed such that the firs, electrical component 27 
and the second electrical component 28 are always electrically connected to one another by the 
electrical connection module 17. Alternatively, the electrical connection module 17 may be 
constructed such that the first electrical component 27 and the second electrical component 28 may 
be selectively electrically connected to or disconnected from one another by the electrical 
connection module 17. 

The electrical connection module 17 includes a rigid body 16 that is constructed to be 
fixedly mounted to the module mounting component 19. The rigid body 16 of the electrical 
connection module may be fixedly mounted to the module mounting component 19 by any of a 
number of means. In the preferred embodiment the rigid body 16 of the electrical connecton 
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m „ du ,e17isre,easeab,» fl xed,v m o U n,ed t o t he module mounting components threaded 
fa s»ene r s57.T h en g id b cd,16o„hee,ec W cal — m od U ,e 17 is to be dispose genera 
upon the second side 22 of .he module mounfing componen. 19. ,n fact, me second s,de 22 o h e 
m0 duie mounting component, 9 is defined to be the side o, the moduie mounting componen ,19 
upon which the rigid body 16 ofthe elecfixal connection moduie 17 is generaily d,sposed. Thefirs, 
side 21 ofthe module mounting components defined to be the side offte module mounfing 
componen,19opposi,easideupon which the rigid ^16c.«he^co^™^^ 

ahold construction and is hgidly engaged ,o,he rigid body 16 of, he epical connection module 
,7 Thefirs,electrica,.erminal18is constructed of a material that has a relatively low electnca, 

rigi d bod, 16 of the electrical connection moduie 17 that is disposed upon a second side 22 of the 
lule mounting components. Thefirs, electnca, terminallSis engaged to the ng, tody 6of 

,„e module mounfing component 19 a, a point disposed upon the second side 22 of the module 
mounting component 19. From its point of engagement to the rigid body 16 of the electnca 
connection module 17 the firs, electrical terminal extends toward its free end 36 and through a 
passageway 23de«hed through the module mounting componen, 19. The free end 36 of hefirs 
electrical terminal^ disposed upon the first side 21 o, the moduie mounting component, 
electrical connection module 17 comprises a second electrical terminal 24 that is of a ng,d 
con**. ion and that is fixediy engaged to a portion o, the rigid body16tha, is disposec upon the 
S econdside22o,themodulemoun,ingcomponen,19. The second electrical terminal 24 . 

The second e.ec.ncal terminal 24 is disposed substantially entire.y upon the second s,de 22 of the 
m0 du,e mounting component 19. The fi.t electnca, componen, 27, that is disposed generally upon 
.nefirstside 21 of ft. module mounting componen. 19 is electrica,ly connected to the first electnca! 
terminal ,8 o, the electrical connection module 17. The point o, electrical connection of the firs, 
eiectrioal component 27 to the first eiectncal termina, 18 ,s disposed upon the firs, side 21 of the 
m0 du,e mounfing component. The firs, e,ectrioa, componen, 27 may be directly elecfelly 
connected to the m electrical terminal 18. Alternatively, the firs, e,ec»rical componen, 27 may be 
directly electrically connected to firs, side electricity conducting components 25 that are, ,n turn, 
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connected to the second electncal terminal 24 of the electncal connection modu,e17. The pointo, 
electrical connect of the second electncal component 28 to the second electrical term.nal 24 ,s 
5 dis posedupon t hesecondside22o(the m odulemo U n t in g componeh,19.Thesecondele=.ncal 

component 2B may be directly electrically connected to the second electrical terminal 24. 
Alternately, the second e,ectncal component 28 may be directly electrically connected to second 
sideelectricity conducting components 26 that are.in turn, electrical,, connected to thesecond 
electrical terminal 24. As was mentioned above, the electrical connection module 17 is constructed 
,0 s U ch.ha..heWe,ectrical.ermina,18and.hesecohdelec,rical.erminal24areorma y be 

electrically connected toone another so that electricity may flow between the firs, electncal termma 

elec.rical.ermina,24are electrically connected to one another, the frrst electrical component 2 an 
the second electrical component 28 are electrically connected to one another. hrough the electncal 

15 connection module 17. u 

As mentioned above, the electrical connection module 17 may be constructed such that the 
first electrical terminal 1 8 and the second electrical terminal 24 are always electrically connected to 
oneanother. Any of a number of constructions of the electrical connection module 17 could be 
employed tha, would effect this result. Thefirst electncal terminal 18 may be electrically connected 

20 ,o,hese ro ndelectrical.e m inal24byelec.ricalwires,cables,oro,herelectricit»conduc. 1 ng 

components. In one embodiment the rigid bod, 16 of the electrical connecfion module 17 
comorisesarigid metallic member 29 that electrically connects the firs, electrical terminal^ the 
secondelec«.erminal24. ,„ this embodiment. he firs, electrical terminal 18 is f«edl, engaged to 
the rigid me,* member 29 in such a manner ,ha. the <wo components are electrical,, connected 
25 and electricity can, therefore, Bow between them. Also in this embodiment, the second electncal 
terminal 24 is fixedly engaged to the rigid metallic member 29 in such a manner that they are 
electrically connected and electricity can, therefore, flow between them. The engagement of the first 
e,ec.rical terminal 18 and the second electrical terminal 24 to the rigid metallic member 29 may e 
a „ y o, a number of different designs tha. would effect the functionality described above and that 
30 could be easily imagined by one of ordinary skill in the art. Thus, the firs, electrical terminal 18 and 
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the second electrical terminal 24 are electrically connected to one another so .ha. electricity can flow 
between .hem through the rigid metallic member 29 .ha. .hey are both electrically connected to. In 
order that it is possible for electricity to flow through the rigid metallic member 29 between the firs, 
electol terminal 18 and the second electncal terminal 24, the rigid metallic member 29 must be 
constructed of a metal that has a relatively low electrical resistance as most metals do. The shape 
and size of the rigid metallic member 29 may be any ofanumber of different designs that would 
effect the functionality described above, .ha. would interact appropriately with all other components, 

and that could be easily imagined by one of ordinary skill in the art. The rigid metallic member 29 
may be constructed with a strength and may be engaged to the other porta of the rigid body 16 of 
the electrical connection module 17 in such a manner that it provides substantial reinforcement for 
the rigid body 16. The electrical connection module 17 may, in fact, be constnxted such that the 
rigid metallic member 29 is the rigid body 16 of the electrical connecfion module 17. Two dtoent 
embodiments of electrical connection modules 17 that include such a rigid metallic member 29 are 
illustrated in figures 1 , 2, 8 and 9. The rigid metallic member 29 may extend a relatively large 
distance, in direction^endicfi to the direcfion .ha. fine firs, electrical terminal 18 protrudes 
from the rigid bod, 16, between the first electrical terminal 1 8 and the second electrical terminal 24. 
An example of an electrical connection module 17 constructed in such a manner is shown in figures 
1 and 8 Alternatively, the firs, electrical terminal 18, the rigid metallic member 29, and the second 
electrical terminal 24 ma, be constated of a unitary elongated member extending along a common 
longitudinal axis 33. An example of such a construction of the electrical connection module 17 ,s 

shown in figures 2 and 9. 

The electrical connection module 17 may, alternatively, be constructed such that the first 
electrical terminal 18 and the second electrical terminal 24 may be selectively electrically connected 
,o or disconnected from one another. In this embodiment, the electrical connection module 17 
further comprises an electrical switching device 41 mounted to the rigid body 16 of the electncal 
connection module 17. The electrical switching device 41 comprises a first switch terminal 42 that ,s 
electrically connected to the first electrical terminal 18 of the electrical connection module 17. The 
electrical switching device 41 also comprises a second switch terminal 43 that Is electrically 
connected to the second electrical terminal 24 of the electrical connection module 17. The electncal 
switching device 41 comprises electricity conducting elements that are electrically connected to the 
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firs, switch terminal 42 and electricity conducting elements that are electrically connected to the 
secondswi.ch,erm,na,43. The construction c, the eiectrical switching device 41 is such that the 
electricity conducing elements that are electrically connected to the firs, switch terminal 42 and the 
second switch terminal 43 may selectively be electhcally^connectedjcone another or disconnected 
from one another. When the electricity conducting elements connected to the firs, switch terminal 
42 and the second switch terminal 43 are electrically connected to one another, the electncal 
switching device 41 is considered to be in a closed operational state. When the electricity 
conducting elements connected to the first switch terminal 42 and the second switch terminal 43 are 
electrically disconnected from one another, the electrical switching device 41 is considered to be ,n 
an open operafional state. When the electrical switching device 41*]nA*sed operafiona, state, 
the firs, electrical terminal 18 and the second electrical terminal 24 are electrically connected to one 
another When the electrical switching device 41 is in its open operational state, the first electncal 
terminal 18 and the second electrical terminal 24 are electrically disconnected from one another. It 
should be noted that, for the purposes of this disclosure, reference to the operational state of the 
electrical switching device 41 of the electrical connection module 17 is descriptive only of its 
operational state relative to connecfion of the firs, electrical terminal 18 to the second electncal 
terminal 24 For example, .he electrical switching device 41 may be in its open operafional state 
relative to its connection of the firs, electrical terminal 18 to .he second electrical terminal 24, wh.le 
simultaneously being in a closed operational state relative to other components i. is electrically 
connected to. In such a situation, the elecuical switching device 41 would be considered to be ,n ,.s 
closed operafional state according to the meaning of that terminology within this disclosure. 
Construction of the electrical connection module in suchamanner allows for .he selecfive electncal 

connection to or disconnection from one another of the firs, electrical terminal 18and the second 
electrical terminal 24 of the electrical connection module 17. Figures 3, 4, 10, and 1 1 illustrate 
electrical connecfion modules ,7 that include electrical switching devices 41 electrically connected 
between .he firs, electrical terminal 18 and the second electrical terminal 24 of the electncal 
connecfion module 17 in a manner in accordance with the present invention. The electncal 
switching device 41 is illustrated in a relatively simplified manner without inclusion of many of the 
details of construction of the electrical switching device 41 in the figures. There are many d,fferent 
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types of electrical switching devices 41 , the details of the construction of which are well known, that 
could be utilized in the electrical connection module 17 of the present invention. 
. -,.-,Jhe electrical switching device 41 that the electrical connection module 17 may comprise 
ft^^almie^7^ construction of relay type switches is well known. Relay type 
^^l^^^ed'such that the operational state (open or closed) of the electrical switching 
device 41 is at least partially dependent upon events that occur in one or more electrical control 
circuits, to which, switch control elements of the relay type switch are electrically connected. Some 
^sTm^elay type switches assume one operational state (open or closed) when current flows in a 
Switch control circuit to which the relay type switch is electrically connected and they assume the 
opposite operational state (open or closed) when there is no current flow in the switch control circuit. 
Numeroulother designs of relay type switches, the operational state of which is influenced by 
e»s in me or more electrical control circuits connected to the relay type switches, are well known 
and may be employed in the electrical connection module 17 of the present invention. The 
utilization of a relay type switch as the electrical switching device 41 of the electrical connection 
module 17 may have a number of advantages as compared to the use of a mechanically actuated 
type switch. The use of a relay type switch facilitates the construction of an electrical system 10 that 
allows for remote control of the operational state of the electrical switching device 41 of the electrical 
connection module 17. The use of a relay type switch also facilitates the construction of an 
electrical system 1 0 in which control of the operational state of the electrical switching device 41 can 
be executed at least partially automatically by one or more control devices such as a 
microcomputer. Figures 4 and Illustrate electrical connection modules 17 that include electrical 
switching devices 4TlhaT^relay type electrical switches electrically connected between the first 
electrical terminal 18 and the second electrical terminal 24 of the electrical connection module 17 in 
a manner in accordance with the present invention. The relay type electrical switch is illustrated in a 
relatively simplified manner without inclusion of many of the details of construction of the relay type 
switch in these figures. There are many different types of relay type switches, the details of the 
construction of which are well known, that could be utilized in the electrical connection module 17 of 
the present invention. The electrical switching device 41 of the electrical connection module 17 may 
^^Ymetoic*^^ mechanically latching relay type switch of one 
embodiment may be caused to enter its closed operational state by a momentary flow of current in a 
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mechanically latching relay type switch of this embodiment is such that, upon a momentary flow o 
current in the first electrical control circuit causing the switch to assume its closed operational state, 
the electrical switching device 41 latches in its closed operational state. The mechanically latching 
relay type switch of this embodiment may be caused to enter its open operational state by a 
P momentary flow of curre*. in a second electrical control circuit connected^ the electrical switch.ng 
devices The construct^ of the mechanically latching relay type switch of this embod,ment,s 
such that uponamomentary flow of curren.in.he second electrical centrol circuit causing theswrtch 
,o assume its open operational state, the electrical switching device 41 latches in its open 
operational state. The mechanically latching relay type switch is constructed such that, once ,t ,s 
/iatched in a respective operational state (open or closed), i, will remain in tha, operational state un, 

to change operational state. Figures 4 and 1 1 illustrate electrical connection modules 17 that include 
elec.ricalswitchihgdevices41thataremechanicallyla.chingre.ayt y peswi.cheselecmcally 

\ connected between the flrst electrical terminal 18 and the second electrical terminal 24 of the 
electrical connection module 17 in a manner in accordance with the present invention. The 
mechanically latching relay type switch is illustrated in a relatively simplified manner wrthout 
inclusion of many^the details of construction of the mechanically latching relay type switch m the 
flgures TterTare many different types of mechanically latching relay type switches, the de.a,ls-of 
Instruction of which are well known, tha. could be utilized in the electrical connection module 


17 of the present invention. ^ — — — — ~ 

-"-"TZSZw^*^ in the design and construcfon of any electrical connect™ 
assembly 13is the magnitude of the electrical currents that will flow through the components of the 

electrical connection assembly 13. If electrical currents ofavery large magnitude flow tough the 
components of an electrical connection assembly 13. undesirable heating of the components of the 
electrical connection assembly 13 can occur. Such undesirable heating of the components of the 
electa! connection assembly 13can result in damage to these components. Themagnitude of the 
electrical current that will flow through the electrical connection assembly 13 of the present invenflon 
is primarily dependent upon the conation of the res. of .he electrical system 10 of wh,ch .he 
electrical connection assembly 13 of the present invention is a part. As a result, the components of 
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the electrical connection assembly 1 3 should be of a construction such that the largest magnitude 
electncal currents that are expected to flow through them would not cause damage to the 
components of the electrical connection assembly 13. The electrical connection assembly 13 and 
the components of the electrical connection assembly 13 of the present invention may be designed 
and constructed to transmit virtually any maximum magnitude of electrical current through them 
without incurring damage. In general, the greater the cross sectionai area of electricity conducing 
elements of the components of the electrical connecta assembly 13, the greaterthe magnitude of 
the electrical current that can be carried by the components without causing undesirable heating of 
the components. In the preferred embodiment, the electrical connection assembly 13 electrically 
connects electrical batteries 1 2 of a vehicle 20 to an electric engine starter motor 44 and other 
portions of an electrical system 10 of the vehicle 20. As a result, the electrical connection assembly 
,3 of the preferred embodiment must be constructed to permitthe constants of reMvely large 
electrical currents through it and the flow of even larger currents through it on a short term basis. 
For example, such an electrical connection assembly 13 may be required to carry an electncal 
current of 200 Amperes constantly and an electrical current of up to 1000 Amperes for short penods 
of time The electricity carrying elements of the electrical connection module 17 of the preferred 
embodiment must, therefore, be constructed with an appropriate size to handle such large electnca, 
currents. All other components of the electrical connection assembly 13 must also, obviously, be 
constructed to conduct such large magnitude electric currents without incurring damage. The 
design of electricity conducting elements to can, certain magnitudes o, electrical current without 

being damaged is a fairly well developed and known science. One of ordinal skill in the art could, 
therefore easily tailor the construction of such components as the first electric terminal 1 8, the 
second electrical terminal 24, the rigid metallic member 29 (if present), and the electrical switching 
device 41 (if present) to be appropriate for the magnitude of electrical current that will flow through 
them Recently, relay type electrical switches and particularly mechanically latching relay type 
electrical switches constructed in a manner suited for conduction of electrical currents of the large 
magnitudes thatflow through the electrical connection assembly 13of the preferred embodiment 

have become fairly well known. 

Dependent upon the construction of the module mounting component 19, it may be 
necessary to provide structure to electrically isolate some or all of the electricity conducting 
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components 30 of the electrical connection module 17 from the module mounting component 19. 
The electricity conducting components 30 of the electncal connection module 17 berng those 
components that are intended to carry electricity as part of the normal functioning of the electrical 
connection assembly 13. The electricity conducting components 30 of the electrical connection 

module 17 would include the first electrical terminal 18, to second electrical terminal 24 and any 
components intended to electrically connect the first electrical terminal 18 to the second electncal 
terminal 24 As mentioned above, the electrical connection module 17 may include any of a number 
of different types of components, including, but not limited to a rigid metallic member 29 and an 
electrical switching device41,for electrically connecting the first electrical terminals the second 
etectncal terminal 24. There may, additionally.be any number of other electricity contact* 
components 30 included in the electrical connection module 17, some or all of which may need to 
be electrically isolated from the module mouriting component 19. The module mounting component 
19 may be constructed of a material that has a relatively high electrical resistance and * may, 
therefore, be unnecessary to electrically isolate the electricity conducting components of the 
electrical connection module 17 from the module mounting component 19. Alternatively, the module 
mounting component 19 may be constructed of a material that has a relatively low electncal 
resistance such as a metallic material. In such a case, it may be necessary to include electncal 
insulation material 31 in the electrical connection module 17 in order to prevent electricty from 
flowing undesirably from the electrical connection module 17 to the module mounting component 19. 
The electrical insulation material 31 would be a material that has a relatively high electncal 
resistance. The electrical insulation material 31 would be engaged to the electrical connection 
module 17 in positions to ensure that the electricity conducting components 30 of the electrical 
connection module 17 are property electrically isolated from the module mounting component 19. 
The electrical insulation material 31 would be positioned at points where electricity conducing 
components 30 of the electrical connection module 17 might otherwise come into contact w,th the 
module mounting component 19 and become electrically connected to it in an undesirable manner. 
The electrical insulation material 31 would be engaged to the electrical connection module 17 at 
points to provide such electrical isolation of the electricity conducting components 30 when the 
electrical connection module 17 is properly mounted to the module mounting component 19. For 
instance in the preferred embodiment, the electrical connection module 17 comprises first termmal 
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electrical insulation material 34. The first terminal electrical insulation matecial34 is engagedto the 
electrical connection module 17 in a position such that it radially surrounds a portion of the first 
electrical terminal 18. The first terminal electrical insulation material 34 surrounds a portion of the 
first electrical terminal 18 that protrudes through the passageway 23 defined through the module 
mounting component 19 when the electrical connection module 17 is properly mounted to the 
module mounting component 19. The first terminal electrical insulation material 34 prevents that 
portion of the first electrical terminal 18 that it surrounds from undesirably coming into direct contact 
with and electrically connecting to adjacent portions of the module mounting component 1 9. When 
the electrical connection module 19 is properly mounted to the module mounting component 19 the 
first electrical terminal 18 extends from the second side 22, through the passageway 23 defined 
through the module mounting component 1 9, to the first side 21 of the module mounting component 
19. Also, when the electrical connection module 17 is properly mounted to the module mounting 
component 19, the second electrical terminal 24 is disposed substantially entirely upon the second 
side 22 of the module mounting component 19. As mentioned above, the electrical connection 
module 17 may include a rigid metallic member 29 that is electrically connected to the first electrical 
terminal 18 and the second electrical terminal 24. As was also mentioned above, the electrical 
connection module 17 may, alternatively, have an electrical switching device 41 disposed between 
the first electrical terminal 18 and the second electrical terminal 24. The electrical connection 
module 17 may have body electrical insulation material 35 engaged to the electrical connection 
module 17. The body electrical insulation material 35 would be engaged to the electrical connection 
module 17 in a position such that it would be disposed between whichever of the rigid metallic 
member 29 and the electrical switching device 41 that the electrical connection module 17 
comprises and the module mounting component 19. Thus, the body electrical insulation material 35 
would electrically isolate whichever of the rigid metallic member 29 and the electrical switching 
device 41 that the electrical connection module 17 comprises from the module mounting component 
19. 

In the preferred embodiment, the electrical connection module 17 includes a structural 
insulation member 32. The structural insulation member 32 is constructed of electrical insulation 
material 31 that has a relatively high electrical resistance. In the preferred embodiment, the 
electrical connection module 1 7 is constructed such that substantially all components of the 
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electrical connection module 17 except the firs, electrical terminal 18 are disposed upon a side of 
the structural insulafon member 32 opposite a free end 36 of the first electrical terminal 1 8. Thus, 
when an electrical connection module 17 constructed in such a manner is properly mounted to the 
module mounting component 19, the structural insulation member 32 is disposed between 
substantially all components of the electrical connection module 17 and the module mounting 
component 19, except the first electrical terminal 18. The structural insulation member 32, thus, 
electrically isolates substantially all components of the electrical connection module 17 from the 
module mounting component 19. The structural insulation member 32 may, additionally, be 
constructed with such a strength, and may be engaged to the other components of the electncal 
connection module 17 in a manner such that it provides a substantial amount of reinforcement to the 
rigid body 1 6 of the electrical connection module 17. This reinforcement that the structural insulation 
member 32 provides for the rigid body 16 of the electrical connection module 17 may be in addifon 
to or instead of reinforcement provided by the rigid metallic member 29 that may or may not be 
included in the electrical connection module 17. The structural insulafon member 32 may, in fact, 
alone or in conjunction with the rigid metallic member 29, substantially constitute the rigid body 16 of 
the electrical connection module 17. 

The construction of the first electrical terminal 18 and the second electrical terminal 24 may 
be of many different designs that allow for electrical connection of the first electrical component 27 
and the second electrical component directly or indirectly to them. The portion of each respective 
electrical terminal 39 to which electrical components are electrically connected may be of a male 
design or a female design many variations of each of which are well known. In the preferred 
embodiment, each electrical terminal 39 comprises a threaded shaft portion 37. In this embodiment, 
each electrical terminal 39 also defines a shoulder 38. The shoulder 38 of each electrical terminal 
39 is a surface that extends radially outwardly of the threaded shafted portion 37 of the electrical 
terminal 39 in directions perpendicular to a shaft axis 40 of a respective electrical terminal 39. The 
shoulder 38 of each electrical terminal 39 would be defined at a point on each electrical terminal 39 
further from the free end 36 of each electrical terminal 39 than the threaded shaft portion 37 of the 
respective electrical terminal 39. The material that defines the shoulder 38 of each respective 
electrical terminal 39 is preferably a material that has a relatively low electrical resistance. A nut 58 
threadingly engaged to the threaded shaft portion 37 of a respective electrical terminal 39 may be 
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utilized to compress an electricity conducting element of an electrical component against the 
shoulder 38 of the respective electrical terminal 39. Thus, the electricity conducting element that ,s 
compressed against the shoulder 38 is electrically connected to the respective electrical termmal 39 
and the electrical component that the electricity conducting element is electrically connected to ,s 
electrically connected to the electrical terminal 39. 

As was mentioned above, the electrical connection assembly 13 of the present invention 
may be a component of an electrical system 10 of a vehicle 20. Such a vehicle 20 would comprise a 
frame 45 to which a large percentage of the components of the vehicle 20 would be engaged 
directly or indirectly. Alarge percentage of the components of the vehicle 20 would also denve 
support directly or indirectly from the frame 45. The vehicle 20 would also compnse a suspense 
system 46 engaged to the frame 45. The suspension system 46 would be constructed and engaged 
to the frame 45 in such a manner to support the frame 45 above the ground and to provide the 
vehicle 20 with a relatively low resistance to motion along the ground. The vehicle 20 would also 
likely comprise one or more body structures 47 engaged directly or indirectly to and supported 
directly or indirectly by the frame 45 of the vehicle 20. The body structures 47 of the vehicle 20 
would be constructed to support people and/or objects upon or within them. Some examples of 
body structures 47 that are well known include occupant cabins 48 and cargo bodies 49. A veh,cle 
20 that comprises the electrical connection assembly 13 of the present invention may further 
comprise a powertrain 50 the purpose of which is to motivate the vehicle 20 along the ground. Such 
a powertrain 50 would likely be engaged to the frame 45 and the suspension system 46 of the 
vehicle 20. The powertrain 50 may comprise an internal combustion engine 51 and an electnc 
engine starter motor 44 for ■starting" the internal combustion engine 51 as is well known. The 
vehicle 20 would also comprise an electrical system 10 that includes two or more electrical 
components 1 1 . The electrical system 10 of the vehicle 20 also comprises one or more electrical 
connection assemblies 13, including the electrical connection assembly 13 of the present invention, 
that electrically connect to one another the electrical components 1 1 of the electrical system 10 of 
the vehicle 20. Vehicles with electrical connection assemblies 13 and electrical connection modules 
17 according to the present invention are illustrated in figures 5, 6, and 7. 

The electrical connection assembly 13 of the present invention may be used to electrically 
connect any of a number of different types of electrical components 1 1 . Different types of electrical 
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C o m pc n en t smhat t he fl rste,ec,nca,cc m poneM27cou, d be/,ncl U de.bu t arenot . e »o 
m „ t „ r s,,i g h.s,swi t c h es,gene ra »ors,co nt rc,,ers,andba«e ri es. In one embodrmen, the firs, 

on eormoree,ec,ricalba«enes12. These electrical «enes 12»ha t tbe fi rs,e,ec t nca.co m p nen, 
27 may comprise .ay be automotive type electrical baUenes 12. or storing eleCrica energy for 

co „nec,in g ba«er y cab,es52,oau,o m o,lve .ype electrical batteries 12 and other pes of e.t 
component—. Thesecondele^^^ 

second electrical terminal 24 of the electrical connection module 17 may also be one of many 

engine starter motor 44 for driving the componentsof an internal combustion engme 51 that snot 
operational in order to commence operation o, or "star." the interna, combustion engmeSt. Trie 

51 is well Known. The second side electricity conducting components 26 that may be .nciuded „ the 
eiectrical connection assembly 13 may comprise large gauge electrical cables 53 electncaliy 

terminal 24 o, the electrical connection module 17. The large gauge electnca, cables 53 tha may 
Wybeofaconst.cttonsimilar.oau.omoSve.ypebatte^cables^asis well known. Itshouldbe 
understood tha. the present invention contemplates, as an alternative to some of the specfe 
described above an electrical system 10 in which the first electrical component 27 compnses an 
engine starter motor 44 and the second eiectrical component 28 comprises automotive type 
e,ec<ricalbatteries12. In such an alternative embodiment oftheelectol system 10of.be present 
invention the first side electricity conducting components 25, if present, would be large gauge 
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disposed generally upon the second side 22 of the mod u .e mounting component 19. Th H 

therig id bod, 160, the electnca, connection modu,e17is disposed upon the second, d 22 of the 
m odulemounlingco m ponen t 19.TheWe,ec,hcallerminal18e X «ends,ro m itspo,n»o, 

LonentlS.The.teiecMca,— ^^^^^ 
connection module 17. Alternatively, M side electricity conducing components 25 may be 
flide electricity conducting components 25 between ,he firs, electncal component 2 and . e rs, 

The electrical system 10 o, the vehicle 20 comprises a second electrical component 28 ha. 

AltemativeMheelectncalsystemtOotthe vehicle 20 may comprise second s,dee,ec^ 
conducting components 26 that are electrica.y connected to ,e second electnca, comm ent 28 
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As was mentioned above, the electrical connection modu,e17— ed sue hat, he « 

and electricity may to* between them through the electrical connection module 17. 

module mounting component 19 may be any 0 , a number of different component the eh* 20. 
The module mounting component 19 may be a component ot the frame 45, a compon nto,* 

;i,uJ^^ 

,ramerails54»hatextendsubs,an, i al,ypara,le.,ooneanotherandsubs»ant,a,lypar« 
3uL>a« 

.flerentcross-^nalshapesthroughcross-sectionsotthetrame rails 54 P ero,nd,c,ar o the 

parallel tothe longitudinal axis 55 of the vehide 20. In one embodiment o, the present—, 
connection module 17 is fcedly engaged, the web portion 56 oftheframe rails . hatis** 

bribed above, may be disposed generally upon the second side 22 o.the frame ra 54 that 
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constitutes the module mounting component 19. The first electrical component 27 which comprises 
one or more automotive type batteries 12 would, thus, be disposed upon a side of the frame rail 54 
that constitutes the module mounting component 19 opposite the second electrical component 28 
which may be an engine starter motor 44. The automotive type batteries 12 would, in a vehicle 20 
constructed in such a manner, be connected to the engine starter motor 44 through the electrical 
connection module 17. The rigid body 16 of the electrical connection module 17 could be disposed 
generally between the frame rails 54 of the vehicle 20 as described above or and the second side 
22 of the module mounting component 19 would be considered to be disposed generally between 
the frame rails 54. A vehicle 20 constructed in such a manner is illustrated in figure 6. Alternatively, 
the rigid body 16 of the electrical connection module 17 could be disposed upon a side of the frame 
rail 54, that is the module mounting component 19, opposite the space between the frame rails 54. 
In such a case the space between the frame rails 54 would be considered to be on the first side 21 
of the module mounting component 19. A vehicle 20 constructed in such a manner is illustrated in 
figure 5. 

Those skilled in the art will appreciate that modifications could be made to the invention as 
described without departing from the spirit and scope of the invention and thus the scope of the 
invention is limited only by the following claims. 
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